SPECIFICATION 



Title of the Invention 

RECEIVER, CPU AND DECODER FOR DIGITAL BROADCAST 

Background of the Invention 

The present invention relates to a digital broadcast 
receiver for receiving a digital broadcast signal in which 
a compressed video signal, a compressed audio signal, and a 
data signal in association with the compressed video and 
audio signals are multiplexed, as well as a CPU and a 
decoder used for the digital broadcast. 

Fig. 9 shows a typical configuration of a 
conventional digital broadcast receiver for receiving 
digitally compressed digital broadcast that is defined by 
the ISO/IEC 13818 standard and usually abbreviated as MPEG2 . 

The digital broadcast receiver shown in the figure 
comprises a tuner/FEC (Forward Error Correc tioner) 10, an 
antenna 11, a demultiplexer 20, a CPU 30, a memory 40, a 
decoder buffer 50, a video decoder 60, data selectors 70 
and 90, an audio decoder 80, a CPU interface 100, a display 
110, a speaker 120, and a data bus 130. 

The electric waves of digital broadcast received by 
the antenna 11 are amplified and detected by a tuner in the 
tuner/FEC 10, and then subjected to FEC (Forward Error 
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Correction) , so that the electric waves of the digital 
broadcast are converted into a digital signal. The digital 
signal is sent to the demultiplexer 20. The demultiplexer 
20 separates a digital broadcast signal obtained from the 
tuner/FEC 10, in which signal a compressed video signal, a 
compressed audio signal, and a data signal are multiplexed, 
to supply the compressed video signal and the compressed 
audio signal to the decoder buffer 50 and supply the data 
signal to the memory 40 via the data bus 130. 

The decoder buffer 50 retains the compressed video 
signal and the compressed audio signal. The video decoder 
60 reads the compressed video signal from the decoder 
buffer 50, decodes the signal according to a PTS 
(Presentation Time Stamp) , and sends the result of signal 
decoding to the selector 70. The audio decoder 80 reads 
the compressed audio signal from the decoder buffer 50, 
decodes the signal according to a PTS, and sends the result 
of signal decoding to the selector 90. The memory 40 
accumulates the data signal mentioned above, and also 
stores programs to be executed by the CPU 30, which will be 
described below. The CPU 30 executes, by time division, a 
plurality of programs such as a data decoder 42, an OSD (On 
Screen Display) 43, a system control 44, and the like 
extracted to an execution program area 41 of the memory 40, 
and accordingly supplies a data signal to the data bus 130, 



which will be described later. The data decoder 42 
analyzes the header portion of the data signal, and decodes 
the data signal according to the type of data indicated in 
the header portion of the data signal. The OSD 43 performs 
calculations for image rendering necessary for OSD display. 
The system control 44 controls the entire digital broadcast 
receiver . 

The CPU interface 100 obtains from the data bus 130 
a video signal and an audio signal decoded by the data 
decoder 42, a program executed by the CPU 30. The CPU 
interface 100 then supplies the video signal and the audio 
signal to the selector 70 or the selector 90 according to 
the signal type obtained, and sends a control signal to the 
selector 70 or the selector 90. According to the control 
signal from the CPU 30, the selector 70 selects the output 
of the video decoder 60 when broadcast, the main signal, is 
to be outputted, and selects the video signal supplied from 
the CPU interface 100 and supplies the video signal to the 
display 110, which will be described below, when the video 
signal included in the data signal is to be outputted. 
According to the control signal from the CPU 30, the 
selector 90 selects the output of the audio decoder 80 when 
broadcast, the main signal, is to be outputted, and selects 
the audio signal supplied from the CPU interface 100 and 
supplies the audio signal to the speaker 120, which will be 
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described below, when the audio signal included in the data 
signal is to be outputted. The display 110 displays the 
video signal supplied from the selector 70. The speaker 
120 outputs the audio signal supplied from the selector 90. 
The data bus 130 is a path for transmitting the data signal 
processed by the CPU 30 to each part in the digital 
broadcast receiver . 

According to the configuration described above, if a 
data signal is multiplexed in a digital broadcast signal, a 
display and an audio output can be obtained by subjecting 
the data signal to software decoding by the data decoder 42. 

Incidentally, there is disclosed in Japanese Patent 
Laid-open No. Hei 07-264562 an example of a digital 
broadcast receiver that decodes a digital broadcast signal 
in which a compressed video signal, a compressed audio 
signal, and an accompanying data signal are multiplexed. 

Summary of the Invention 

As digital compression technology has been improved, 
the proportion of a transmission line for digital broadcast 
occupied by a compressed video/audio signal has been 
reduced. Thus, it has been possible to transmit a greater 
amount of data signal. 

Therefore, it has been possible to transmit not only 
conventional data, which is mostly text data, but also 
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video and audio data such as video clips and effect sound. 
As a result, more various data can be transmitted. 

When video and audio data for digital broadcast is 
to be transmitted, it is possible to transmit the data 
without compressing it. However, more data can be 
transmitted if the data is compressed, as is a video and 
audio signal for digital broadcast, and transmitted as a 
data signal. 

Now, in a conventional digital broadcast receiver as 
shown in Fig. 9, all of the data signal is decoded by a 
data decoder 42. Thus, after analyzing the data signal, 
the data decoder 42 needs to decode the data signal in the 
same manner as a video decoder 60 and an audio decoder 80 
do even if the data transmitted is compressed by the same 
method as that used for a compressed video signal or a 
compressed audio signal multiplexed in digital broadcast. 
In addition, in cases where a compressed still image is 
transmitted, it is more efficient if the video decoder 
decodes it as a compressed video signal. 

Moreover, as digital compression technology has been 
improved, the process of decoding a compressed video signal 
or a compressed audio signal has become more complex, and 
therefore the processing load on a CPU 30 when the data 
decoder 42 is used has been increased. Since the CPU 30 
executes, by time division, other programs such as OSD 43 
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and system control 44, the increase in the processing load 
on the data decoder 42 affects the operation of the entire 
digital broadcast receiver. Specific examples of the 
operation affected include image rendering by the OSD 43. 
When the decoding of a data signal is started, the priority 
of the image rendering process of the OSD 43 is lowered, 
and therefore it will take more time for switching in the 
OSD screen than before. For example, if data broadcast is 
selected from a menu displayed by the OSD, the operation of 
the OSD becomes slower on starting the decoding of the data 
signal. Thus, this problem greatly affects the user. 

In the meantime, the results of signal decoding by 
the video decoder 60 and the audio decoder 80 are not 
selected at selectors 70 and 90 respectively during the 
decoding of the data signal. Therefore, decoding is 
performed but the result of decoding is not outputted. 

Thus, when a compressed video signal or a compressed 
audio signal included in a data signal is to be decoded and 
outputted, the load on the CPU 30 becomes heavier, while 
the results of decoding by the video decoder 60 and the 
audio decoder 80 are not outputted. Therefore, the 
efficiency of utilization in the entire digital broadcast 
receiver is poor. 

An object of the present invention is to provide a 
digital broadcast receiver that makes it possible in 



decoding a data signal to relieve the increasing processing 
load on the CPU, which increase results when a compressed 
video signal and a compressed audio signal are decoded, and 
to provide a CPU and a decoder used for this object. 

According to the present invention, there is 
provided a digital broadcast receiver comprising: a 
demultiplexer for separating a digital broadcast signal in 
which a compressed video signal, a compressed audio signal, 
and a data signal in association with the compressed video 
and audio signals are multiplexed; a decoder buffer for 
storing the compressed video signal and the compressed 
audio signal separated by the demultiplexer; a video 
decoder for decoding the compressed video signal in the 
decoder buffer; an audio decoder for decoding the 
compressed audio signal in the decoder buffer; a memory for 
storing the data signal separated by the demultiplexer; and 
a CPU for analyzing the data signal stored in the memory; 
wherein the CPU allows the data signal analyzed by the CPU 
to be stored in the decoder buffer when the analyzed data 
signal includes a compressed video signal or a compressed 
audio signal and the compression method used for the 
compressed video signal or the compressed audio signal is 
the same as that used for the compressed video signal or 
the compressed audio signal multiplexed in the digital 
broadcast signal. 
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In addition, according to the present invention, the 
decoder buffer possesses, by time division, the compressed 
video signal and the compressed audio signal separated by 
the demultiplexer as well as the compressed video signal 
and the compressed audio signal included in the data signal, 
and uses each of the signals in an exclusive manner. 

Moreover, according to the present invention, the 
video decoder and the audio decoder retain a write address 
used when the compressed video signal and the compressed 
audio signal included in the data signal are stored in the 
decoder buffer, and from the difference between the write 
address and a read address for the video decoder and the 
audio decoder to read the decoder buffer, senses whether 
the compressed video signal and the compressed audio signal 
accumulated in the decoder buffer are depleted or not, or 
senses the progress of decoding, whereby the video decoder 
and the audio decoder stop, resume, or repeat decoding. 

According to the present invention, the processing 
load on the CPU can be reduced because the compressed video 
signal and the compressed audio signal included in the data 
signal are decoded not by using software, but by using the 
video decoder and the audio decoder which are already 
provided to decode the main broadcast. 

Furthermore, a reduced CPU processing load makes it 
possible not only to improve the processing speed of 
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conventional functions and reduce the cost of the CPU but 
also to add new processing functions. For example, the 
receiver may be provided with a communication function and 
the communication function may be performed by software 
processing by the CPU when data signals are to be obtained 
not only from the demultiplexer but also from a network 
such as the Internet. As a result, a reduction in the 
number of external parts and other effects can be obtained. 

Brief Description of the Drawings 

These and other features, objects and advantages of 
the present invention will become more apparent from the 
following description when taken in conjunction with the 
accompanying drawings wherein: 

Fig. 1 is a block diagram showing a first embodiment 
of the present invention; 

Fig. 2 is a block diagram showing a second 
embodiment of the present invention; 

Fig. 3 is a block diagram showing a third embodiment 
of the present invention; 

Fig. 4 shows changes in the total amount of data in 
a decoder buffer when decoding is performed; 

Fig. 5 is a block diagram showing a fourth 
embodiment of the present invention; 

Fig. 6 shows changes in the total amount of data in 
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a decoder buffer when repeated reproduction is performed by- 
using an audio buffer lapse interrupt; 

Fig. 7 is a block diagram showing a fifth embodiment 
of the present invention; 

Fig. 8 shows changes in the total amount of data in 
a decoder buffer when decoding is stopped and resumed by 
using audio frame pulse interrupts; 

Fig. 9 is a block diagram showing the configuration 
of a conventional digital broadcast receiver; and 

Fig. 10 is a block diagram showing a sixth 
embodiment of the present invention. 

Detailed Description of Preferred Embodiments 

Preferred Embodiments of the present invention will 
now be described in detail with reference to the 
accompanying drawings . 

First, a first embodiment of the present invention 
will be described. 

Fig. 1 shows a first digital broadcast receiver 
according to the present invention. 

As shown in the figure, the digital broadcast 
receiver comprises a tuner/FEC 10, an antenna 11, a 
demultiplexer 21, a CPU 30, a memory 40, a decoder buffer 
51, a video decoder 61, selectors 70, 71, 90, and 91, an 
audio decoder 81, a CPU interface 101, a display 110, a 
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speaker 120, and a data bus 130. Of these components, the 
tuner/FEC 10, the antenna 11, the CPU 30, the memory 40, 
the selectors 70 and 90, and the data bus 130 are the same 
as those of the digital broadcast receiver as shown in Fig. 
9. Therefore description of the above components will be 
omitted . 

The demultiplexer 21 separates a digital signal 
obtained from the tuner/FEC 10, in which signal a 
compressed video signal, a compressed audio signal, and a 
data signal are multiplexed, to supply the compressed video 
signal to the selector 71 and supply the compressed audio 
signal to the selector 91. The data signal is supplied to 
the memory 40 via the data bus 130. A data decoder 45 
executed by the CPU 30 analyzes the data signal and 
identifies the type of data signal indicated in the data 
signal . 

When the content of the data signal represents a 
video signal, the type of video signal and whether the 
video signal is compressed or not are determined. If the 
video signal is compressed by the same method as that used 
for the compressed video signal multiplexed in the digital 
broadcast signal, the video signal is sent to the selector 
71 via the data bus 130 and the CPU interface 101 to be 
written into the decoder buffer 51. In other cases, the 
video signal is subjected to software decoding by the data 
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decoder 45, and is sent to the selector 70 via the data bus 
130 and the CPU interface 101 to be displayed by the 
display 110. 

When the content of the data signal represents an 
audio signal, the type of audio signal and whether the 
audio signal is compressed or not are determined, when the 
audio signal is compressed by the same method as that used 
for the compressed audio signal multiplexed in the digital 
broadcast signal, the audio signal is sent to the selector 
91 via the data bus 130 and the CPU interface 101 to be 
written into the decoder buffer 51. In other cases, the 
audio signal is subjected to software decoding by the data 
decoder 45, and is sent to the selector 90 via the data bus 
130 and the CPU interface 101 to be outputted by the 
speaker 120 . 

When the content of the data signal is text data or 
the like and is not either an audio signal or a video 
signal, the data signal is subjected to software decoding 
by the data decoder 45, and the decoded video signal is 
outputted to the selector 70 via the data bus 130 and the 
CPU interface 101. The CPU interface 101 obtains from the 
data bus 130 a video signal or an audio signal processed by 
the data decoder 45, a program executed by the CPU 30, to 
supply the video signal or the audio signal to any one of 
the selectors 70, 71, 90, and 91 according to control by 
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the CPU 30. The CPU interface 101 selects either to output 
the main broadcast or to output data broadcast according to 
control by the CPU 30, and sends a control signal to the 
selectors 70, 71, 90, and 91. In the data signal, a 
plurality of compressed video signals or compressed audio 
signals may be multiplexed. In this case, the data decoder 
45 supplies the compressed video signals to the selector 71, 
and also the data decoder 45 itself decodes the compressed 
video signals at the CPU 30, whereby multi-channel decoding 
is made possible. When MPEG4 data and MPEG2 data are 
multiplexed in the data signal, for example, the data 
decoder 45 supplies the MPEG2 data to the selector 71, and 
also the data decoder 45 itself decodes the MPEG4 data at 
the CPU 30. Thus, the CPU and the decoder according to the 
present invention enables parallel decoding. 

Under control by the CPU 30, the selector 71 outputs 
to the decoder buffer 51 the compressed video signal 
multiplexed in the digital broadcast signal sent from the 
demultiplexer 21 when the main broadcast is to be decoded, 
and outputs to the decoder buffer 51 the compressed video 
signal supplied by the CPU interface 101 when the 
compressed video signal included in the data signal is to 
be decoded. 

Under control by the CPU 30, the selector 91 outputs 
to the decoder buffer 51 the compressed audio signal 
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multiplexed in the digital broadcast signal sent from the 
demultiplexer 21 when the main broadcast is to be decoded, 
and outputs to the decoder buffer 51 the compressed audio 
signal supplied by the CPU interface 101 when the 
compressed audio signal included in the data signal is to 
be decoded. 

The decoder buffer 51 retains the video signal or 
the audio signal inputted from the selector 71 or the 
selector 91. The video decoder 61 reads the compressed 
video signal from the decoder buffer 51, decodes the signal 
according to a PTS, and outputs the result of signal 
decoding to the selector 70. The audio decoder 81 reads 
the compressed audio signal from the decoder buffer 51, 
decodes the signal according to a PTS, and outputs the 
result of signal decoding to the selector 90. 

According to the present invention, the 
configuration as described above makes it possible to 
reduce the processing load on the CPU 30 by decoding the 
compressed video signal and the compressed audio signal 
using the video decoder 61 and the audio decoder 81 without 
using the data decoder 45 that conventionally performed 
decoding operation . 

Next, a second embodiment of the present invention 
will be described. 

Fig. 2 shows a second digital broadcast receiver 
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according to the present invention, in which attention is 
directed especially to the method of using the decoder 
buffer 51 in Fig. 1. 

In Fig. 2, like parts are identified by the same 
reference numerals as in Fig. 1, and description of these 
parts will be omitted. 

In Fig. 2, the decoder buffer 51 contains a video 
decoder buffer 52, which is an area for storing a 
compressed video signal, and an audio decoder buffer 53, 
which is an area for storing a compressed audio signal, 
within the decoder buffer 51. Here, the video decoder 
buffer 52 possesses, by time division, either the 
compressed video signal multiplexed in digital broadcast or 
the compressed video signal included in the data signal. 
Similarly, the audio decoder buffer 53 possesses, by time 
division, either the compressed audio signal multiplexed in 
digital broadcast or the compressed audio signal included 
in the data signal. 

The video decoder 61 reads data from the video 
decoder buffer 52 within the decoder buffer 51 where the 
compressed video signal is accumulated, and decodes the 
data. Similarly, the audio decoder 81 reads data from the 
audio decoder buffer 53 within the decoder buffer 51 where 
the compressed audio signal is accumulated, and decodes the 
data . 
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The second embodiment eliminates an increase in the 
capacity of the memory caused by data signal decoding 
operation because the compressed video signal multiplexed 
in digital broadcast and the compressed video signal 
included in the data signal are placed in an exclusive 
manner in the same area. 

In addition, the video decoder 61 and the audio 
decoder 81 do not need to differentiate the main broadcast 
data from the data of data broadcast in the decoder buffer 
51. Therefore, a digital broadcast receiver capable of 
decoding data broadcast can be configured by using the 
existing video decoder and audio decoder which decode only 
the main broadcast. 

Next, a third embodiment of the present invention 
will be described. 

Fig. 3 shows a third digital broadcast receiver 
according to the present invention. 

As shown in the figure, the present digital 
broadcast receiver is different from the digital broadcast 
receiver shown in Fig. 2 in that the present digital 
broadcast receiver is provided with a CPU interface 102, VD 
141 (Video Data; an abbreviation for video data transmitted 
on a video data line), VRA 142 (Video Read Address: an 
abbreviation for video read address data transmitted on a 
video read address line), VWA 143 (Video Write Address: an 
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abbreviation for video write address data transmitted on a 
video write address line), VS 144 (Video Start: an 
abbreviation for video start data transmitted on a video 
start line), AD 151 (Audio data: an abbreviation for audio 
data transmitted on an audio data line) , ARA 152 (Audio 
Read Address: an abbreviation for audio read address data 
transmitted on an audio read address data line) , AWA 153 
(Audio Write Address: an abbreviation for audio write 
address data transmitted on an audio write address data 
line), AS 154 (Audio Start: an abbreviation for audio start 
data transmitted on an audio start line) , a video buffer 
interface 62, a video decoding unit 63, an audio buffer 
interface 82, and an audio decoding unit 83. The rest of 
the present digital broadcast receiver is the same as that 
of the digital broadcast receiver shown in Fig. 2. 
Therefore, like parts are identified by the same reference 
numerals as in Fig. 2, and their description will be 
omitted. 

When the CPU interface 102 writes a compressed video 
signal included in a data signal to a video decoder buffer 
52 within a decoder buffer 51, the CPU interface 102 sends 
a write address to the video buffer interface 62, which 
will be described below, by using the VWA 143. 

The video buffer interface 62 inputs data at an 
address specified in the VRA 142 into a video decoder 61 
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from the video decoder buffer 52 by using the VD 141. It 
also retains a write address for a CPU 30 to write the 
decoder buffer 51, which is sent from the VWA 143. 

In the case of audio data, the data is read into an 
audio decoder 81 by the same methods. 

Specifically, when the CPU interface 102 writes a 
compressed audio signal included in the data signal to an 
audio decoder buffer 53 within the decoder buffer 51, the 
CPU interface 102 sends a write address to the audio buffer 
interface 82, which will be described below, by using the 
AWA 153. 

The audio buffer interface 82 inputs data at an 
address specified in the ARA 152 into an audio decoder 81 
from the audio decoder buffer 53 by using the AD 151. It 
also retains a write address for the CPU 30 to write the 
decoder buffer 51, which is sent from the AWA 153. 

Here, both the video decoder and the audio decoder 
can determine whether data accumulated in the buffer is 
depleted or not by checking write and read addresses for 
the buffer. Here description will be made by taking an 
audio signal as an example. 

Fig. 4 shows changes in the amount of data in the 
buffer. The axis of abscissas in the graph denotes passage 
of time, while the axis of ordinates denotes the difference 
between the ARA 152 and the AWA 153. At the bottom of the 
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graph, processing at the same time by the CPU 30 and the 
audio decoding unit 83 is shown. Here, the difference 
between the ARA 152 and the AWA 153 denoted by the axis of 
ordinates corresponds to the amount of remaining data in 
the audio decoder buffer 53. 

After receiving a data signal in a memory 40, the 
CPU 30 analyzes the data signal, and when the data signal 
is compressed by the same method as that used for the main 
broadcast, the CPU 30 allows the audio decoder 81 to decode 
the data signal. 

Here, the process of decoding the compressed audio 
signal is divided into three parts (a) , (b) , and (c) , and 
description of each of the three parts will be made. 

Part (a) : The compressed audio signal included in 
the data signal is written from the CPU 3 0 into the audio 
decoder buffer 53 via the CPU interface 102. Since the CPU 
30 is executing programs other than the data decoding 
program such as the OSD program and the program for control 
of the entire system, the CPU 30 intermittently transfers 
the compressed audio signal via the data bus 130 using a 
transfer method such as DMA (Direct Memory Access) . At 
this point in time, reading by the audio buffer interface 
82 is not performed, and therefore the compressed audio 
signal in the decoder buffer 51 increases at a steady rate. 

Part (b) : A specified amount of compressed audio 
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signal is accumulated in the audio decoder buffer 53. The 
audio decoder buffer 53 is waiting for the start of 
decoding. 

Part (c) : An instruction for the audio decoder 81 to 
start decoding is given from the CPU 30 via the AS 154, 
whereby decoding is started. The compressed audio signal 
in the buffer is decoded, and thereby the compressed audio 
signal is being consumed. Decoding by the audio decoder 81 
reduces the difference between the AWA 153 and the ARA 152. 
When the difference between the AWA 153 and the ARA 152 
becomes zero, the audio decoder 81 determines that the data 
is depleted and stops decoding operation. Alternatively 
decoding can be repeated by resetting the ARA 152 at zero 
and resuming the reading of the compressed audio signal in 
the decoder buffer 51. Alternatively decoding can be 
resumed from a certain middle point by resetting the ARA 
152 at a specified address retained when the compressed 
audio signal is written into the decoder buffer 51. 

In either case, only the starting process for the 
audio decoder 81 by means of the AS 154 is required of the 
CPU 30, and therefore the control of compressed audio 
signal decoding is readily performed. 

The decoding of a compressed video signal is 
performed in the same manner. 

The amount of data in data broadcast to be decoded 
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at a time is small as compared with the main broadcast, and 
when decoded data is to be decoded repeatedly, the same 
data must be frequently transferred to the decoder buffer 
51 . 

According to the third embodiment, when all of the 
compressed video/audio signal included in the data signal 
can be stored in the decoder buffer 51, first the 
compressed video/audio signal is merely stored in the 
decoder buffer 51, and then the compressed video/audio 
signal does not need to be supplied intermittently to the 
decoder buffer 51, which, in the data bus 130, can be used 
effectively in transferring data other than the result of 
signal decoding by the data decoder, or in transferring OSD 
data, for example. This is effective especially in 
applications such as repeating background music in data 
broadcast . 

Next, a fourth embodiment of the present invention 
will be described. 

Fig. 5 shows a fourth digital broadcast receiver 
according to the present invention. 

As shown in the figure, the present digital 
broadcast receiver is different from the digital broadcast 
receiver shown in Fig. 3 in that the present digital 
broadcast receiver is provided with a video buffer lapse 
interrupt 160 and an audio buffer lapse interrupt 170. The 
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rest of the present digital broadcast receiver is the same 
as that of the digital broadcast receiver shown in Fig. 3. 
Therefore, like parts are identified by the same reference 
numerals as in Fig. 3, and their description will be 
omitted. The components representing the alteration will 
be described below. 

The video buffer lapse interrupt 160 occurs when an 
address retained by a video buffer interface 62 via VWA 143 
coincides with VRA 142. Similarly, the audio buffer lapse 
interrupt 170 occurs when an address retained by an audio 
buffer interface 82 via AWA 153 coincides with ARA 152. 

Fig. 6 shows the amount of data and processing by 
each unit during repetition decoding by the present digital 
broadcast receiver. Description will be made by taking the 
decoding of a compressed audio signal included in a data 
signal as an example. 

Part (d) : The compressed audio signal is accumulated 
in a decoder buffer 51. The decoder buffer 51 is waiting 
for the start of decoding. 

Part (e) : An instruction for an audio decoder 81 to 
start decoding is given from a CPU 30 via AS 154 f whereby 
decoding is started. When one of the addresses retained by 
the audio buffer interface 82 via the AWA 153 coincides 
with the ARA 152, an interrupt is supplied to the CPU 30 
via the audio buffer lapse interrupt 170. An audio decoder 
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81 stops decoding. 

The audio buffer lapse interrupt 170 allows the CPU 
30 to detect that the audio decoder 81 has stopped decoding 
the compressed audio signal in the decoder buffer 51. Thus, 
the CPU 30 restarts decoding at a section (g) by using AS 
154, after a section of a given time period (f). 

In Fig. 6, the address retained by the audio buffer 
interface 82 is the address that was last written into the 
decoder buffer 51 by the CPU 30. Therefore the interrupt 
occurs only when the data is depleted. However, decoding 
can also be stopped or resumed at any given point by 
retaining a plurality of addresses that are being written. 

According to the fourth embodiment, the CPU 30 can 
freely set decoding resumption timing and the number of 
repetitions. Therefore, it can also be used for 
applications where synchronization with the main broadcast 
is required. 

Next, a fifth embodiment of the present invention 
will be described. 

Fig. 7 shows a fifth digital broadcast receiver 
according to the present invention. 

As shown in the figure, the present digital 
broadcast receiver is different from the digital broadcast 
receiver shown in Fig. 5 in that the present digital 
broadcast receiver is provided with VSS (Video start/stop) 
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145, ASS (Audio start/stop) 155, a video frame pulse 
interrupt 161, and an audio frame pulse interrupt 171. The 
rest of the present digital broadcast receiver is the same 
as that of the digital broadcast receiver shown in Fig. 5. 
Therefore, like parts are identified by the same reference 
numerals as in Fig. 5, and their description will be 
omitted. The components representing the alteration will 
be described below. The VSS 145 starts and stops decoding 
by a video decoder 61 in response to a control signal from 
a CPU 30. Similarly, the ASS 155 starts and stops decoding 
by an audio decoder 81 in response to a control signal from 
the CPU 30. The video frame pulse interrupt 161 occurs 
when the decoding of a frame of compressed video signal 
ends, and informs the CPU 30 of the end of decoding. 
Similarly, the audio frame pulse interrupt 171 occurs when 
the decoding of a frame of compressed audio signal ends, 
and informs the CPU 3 0 of the end of decoding. 

Fig. 8 shows decoding control according to the 
present embodiment. 

Description will be made by taking the decoding of a 
compressed audio signal included in a data signal as an 
example . 

The CPU 30 sends a control signal to the ASS 155 at 
a point (h) to start decoding, and receives an interrupt 
from the audio decoder 81 each time a frame of data ends. 
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Then the CPU 30 sends a control signal to the ASS 
155 at a point (i), which is specified by the program of a 
data decoder 45, to stop decoding. 

Then the CPU 30 resumes decoding by the audio 
decoder 81 by sending a control signal to the ASS 155 at a 
point ( j ) . 

In the fifth embodiment, there has been described a 
method that allows the amount of remaining buffer data to 
be measured by using frame pulses when the number of frames 
of a compressed audio signal transferred by the CPU 30 is 
known in advance. The effect of the present embodiment is 
the same as that of the fourth embodiment. 

Next, a sixth embodiment of the present invention 
will be described. 

Fig. 10 shows a sixth digital broadcast receiver 
according to the present invention. 

As shown in the figure, the present digital 
broadcast receiver is different from the digital broadcast 
receiver shown in Fig. 1 in that the present digital 
broadcast receiver is provided with a video data line 210, 
an audio data line 220, and a CPU data line 230. The rest 
of the present digital broadcast receiver is the same as 
that of the digital broadcast receiver shown in Fig. 1. 
Therefore, like parts are identified by the same reference 
numerals as in Fig. 1, and their description will be 
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omi tted . 

It should be noted that in the present embodiment, a 
video decoder, an audio decoder, and a CPU are integrated 
in a package 200. 

The video data line 210 reads a compressed video 
signal from a memory 40 by using a data bus 130. Similarly 
the audio data line 220 reads a compressed audio signal 
from the memory 40 by using the data bus 130. The CPU data 
line 230 is provided for the CPU 30 to write and read data 
in the memory 40. 

A data signal separated by a demultiplexer 21 is 
supplied to the CPU 30. A data decoder 45 executed by the 
CPU 30 analyzes the data signal, identifies the type of 
data signal indicated in the data signal, and then stores 
the data signal in the memory 40. If the content of the 
data signal is a video signal, and the video signal can be 
decoded by the video decoder 61, the CPU 30 supplies the 
data signal to the video decoder 61 via the video data line 
210 to decode the data signal. Similarly, If the content 
of the data signal is an audio signal, and the audio signal 
can be decoded by the audio decoder 81, the CPU 30 supplies 
the data signal to the audio decoder 81 via the audio data 
line 220 to decode the data signal. 

In the six embodiment, there has been described a 
method in which a video decoder and an audio decoder are 
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used when a data signal is decoded in a circuit in which 
the video decoder, the audio decoder, and a CPU are 
integrated . 

While we have shown and described several 
embodiments in accordance with our invention, it should be 
understood that disclosed embodiments are susceptible of 
changes and modifications without departing from the scope 
of the invention. Therefore, we do not intend to be bound 
by the details shown and described herein but intend to 
cover all such changes and modifications that fall within 
the ambit of the appended claims. 



